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^= (54) Title: FLUORESCENT PROBE 




00 



(I) 



O 



(57) Abstract: A fluorescent probe 
which specifically and efficiently 
traps nitrogen monoxide, zinc 
ions, etc. and fluoresces. It is 
a compound represented by the 
following general formula (I): 
[Chemical formula 1] (I) wherein 
R^ and R^ each represents hydrogen 
or a group represented by the 
following formula (A): [Chemical 
formula 2] (A) (wherein to 
each represents hydrogen, alkyl, 
or an amino-protecting group and 
m and n each is 0 or 1); R^ and 
R"^ each represents hydrogen, Ci.6 
alkyl, or Ci.6 alkoxy; R^ to R^^ 
each represents hydrogen, sulfo, 
phospho, halogeno, or Ci.6 alkyl; 
R^^ and R^"^ each represents Ci.is 
all^l; Z^ represents oxygen, sulfur, 
or -N(R^^)- (whereiQ R^^ represents 
hydrogen or Ci.6 alkyl); Y^ and Y^ 
each represents -C(=0)-, -(C=S)-, or -C(R^^)(R^^)- (wherein R^^ and R^*^ each represents Cue alkyl); and M^ represents one or more 
coimter ions necessary for charge neutralization. 



X2 

-N-4cH2-CH2 



-N}l^r4cH2-CH2-N.„ 



(A) 
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m, IS, IT, LT, LU, MC, ML, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



(57) mm-. 



TIB(Z)-j|S^(I): 

R? r3 






R« 














^R7 


Rl3 


R8 





(I) 



x^-N-lcHa-CHa-Nlrn-lcHa-CHz-NJir 
X3 X* 



(A) 



1-6 1-6 
1-6 

1-18 1-6 

/V^^TT^-r) ^^b; Y'^t>Vfi-C(=0)-. -C(=S)-, Xf*-C(R'')(R'V (R^'^t/R^'fiC T/l^^ 

1-6 
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m m m 

[0002] ftjfi. ^ti i #:fifs^Ay^m3fe'l4^^b/=ev ^m^(D-y/u:tu'k4>'mmm^. 

y-v^^-^v^-^i.. B5llIIS^^b^g|3#^^. ItHI^ ^^^166-167 ?ilJH#-^ 
2-P-26. ttiH^A 0 ^^^#^^T. 1996^10^ 23 0 ) o rc7)^7^;rwir^^fl^#: 

^^\H(D\^t/wt^(Dm^4:t>iim&mt3mi^^^vx. m&W(Dmmi^W'^mm 
(D—DXh^T^h—iy^Knm.§'^4:i->7im<m^-^x\^^^t^^htix^^. t/v 
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^m^jcm-.mm^^mwo 01/62755 
[0004] :$:mm<Dmmi'i—mi\::mm'^m§^'^:t>'fj:t^^!^mm^-^9Mmm^mf&vxm 

nmi-i. ^mSM(D^Mm'm^m^ ^650nm"950nm#3ff(^^£^i^^i:r®e-srti/^m 

[0005] *^pj#«_ht2cDM^0^i--<<i^M^^bfc*g:^. m'^m±(orm(D—^ 

[0006] -r^i^-^. 7|s:^P^JCci;«9. TIE(D-^^(I): 




(I) 



[^b2] 



X2 

X<-N-(cH2-CH2-ljl}Tir4cH2-CH2-N]-ir 
X3 X* 



(A) 
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1-6 

WbTV>Tt^j;V^C r/l^=i^i^^^^L-;R\ r\ r\ r\ r\ r'\ r'\ RUR^'n^th 

1-6 

1-6 

1-18 

1-6 

Maii:j:i-C(=0)-. -C(=S)-. X{*-C(R'')(R")-(^4^. R'^RUR^'n^th^thmm^ 

1-6 

x\ Rxix'(D\,^-rti^^imxiiL2mi^±^^T^y^<7)um^xh^it^m^^><) n 

[0007] rcD^igj^'S-^^tlS^^bV^'ft^i^^br. TIBO-|S;^(IA): 

Wb3] 




[5*:^. R''^tJ5R''f^^tl.^'tb-<V-^Vlt±(^il^L-fc{iLgt^g^t-ST^yK§r^ 
XhX<■.R^'RXIR''^1^:^tl'erim^LK7i^mm^. gmS^WbTV^TtiJ;V^C T/V 

1-6 

1-6 

^\ r'\ r'\ RxiR^'n^M^timm^TKmrn.^. ^/i^^^m. ^^^x. ^^n^vj^.^ 

1-6 

1-18 
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[0008] 



1-6 

-r)^^UY''Am^'iii:^ti^nm±i^-c(=o)-. -c(=s)-. x(*-c(r'')(r'V(^^ 

1-6 

th, ^(Dii}^i.\^mmi^xmt. r'\ r'\ r'\ r'\ r'\ r'\ r'\ r'\ r'\ rxj^r''^^ 



^34 



21 



1-6 



r22 



3 2 




r46 
R« 



(IB) 



1-6 

1-6 

1-6 

T/V;3d5-^>SS:^b;R'\ R'\ R''. R'\ R'\ R^\ R'\ RXlR''\^^^^^mm:L7^m 



1-6 



,54, 



1-6 



1-18 



55, 



1-6 

-C(=0)-. -C(=S)-. X«-C(r'')(r'')-(^S:^. R''S.t/R"f*-^tL-€M*5Aj^ 



wo 2005/080331 



5 



PCT/JP2005/002753 



1-6 

. r'\ r*\ r'\ r'\ r'\ r'\ ^i:;«R''^s;ic5^ig^-e^i9. R^'^t/R^'^s^/w^ 

S-CSm§tLfcC T/P=3f./l^S-Cfci9. t^tmMm^^X^'h'O. Y''Rtj«Y'';a5-c(CH ) - 

1-6 3 2 

[0009] S'J(^«.'^;5>fe«. if.mm^^r>^ -m^b^?^c7)SiJ^;^fe-t?fcoT. (a)±|B-|S^ 



1-6 

[0010] ;4=l§5a(-J;'9. -r%^(D—Wc^{\0: 

[^[^5] 




(IC) 



Cx^4^. R"^tJ^R'lt^tL^^tl.3i5i:t^7K*ii:^X{^TfB(^^(B): 



X62 



x®^-n-{ch2-ch2-n]p — [ch2-ch2-nL — 



^63 



(B) 
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1-6 

t>J;V^C T/^=tde>-K?r^b;R'\ r'\ r". r'\ r'\ r'°. r'\ :^XJ^R"l-i^M^nm 

1-6 

1-6 1-18 

1-6 

m^-c(^o)-. -c(=s)-. x«-c(r'')(r'V(^H=^. R'':&u^^R''«^ix-^Wii5if-Mm 

1-6 

[0011] wi(Dmm^hn. ±m-m^(ic)xm^ti^i[:^s^ (tctcu x'\ x'\ rxj^x"^ 

7°n-:/;S.t/_hfS-|S^(IC)T^^$tl.S'fb-^i^(fc:fd'U :S.t/x''(DV> 

[0012] ^^\z.m<j:>WiM.-h^^\x. if.mn\^xy)^ _hiE— i^x^oo-c^^nsfb^ii^ (fcfcu 

X'\ X'\ X'\ St/x''©V^-m^^l^X{i2f@i^^_h^ST^y^©-f^^^-efe?,»^^ 

(DT.n:(ei)±m-'^^^(ic)xm^th^it^mif'rcu x'\ x'\ x'\ :&tj«x''(Dv^-r 

^^jin. Rmh)±mjiu(a)x^}5^vfc^^^i^(D'^^mmmm-r^jm^^ 
tj^:f7m-Mm^±m-^^(ic)xm^th^^t^m(fcfcu x'\ x'\ x'\ r-c^x''(d 

y'tvxcDi^mTbmm^ri^o 
[0013] :^mm(Di[:^mi—mi\:'MmRi^^m^:t>{mm^:^>f£ti tm^x<?bmx< 
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[0014] miMin—m^t^mi^Mi^x^it^^2(Dm.i^^^^w^mt^^vfcm-v:h^o 

:y|^JE^^ ^'^mW^^(D\^-mX'h^\^) .^Vn^^^m. T^/ 

[0016] — J|^S^(I)^C*5V>-C. R':S.U^VXttR';aSC T/U^/]^mXi-tC T/U=i^i^m^^i- 

1-6 1-6 
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[0017] r\ r\ r\ r\ r\ r'\ r'\ RxfR^'u^ti^timm^yi^mm^. :^/v^m. ^v?>7J^ 

1-6 

, r\ r\ r'\ r'\ xi~iR''t^^^irc T7^^7^S^UT{^. 7<^/vSXf*^^/^S^ce 

1-6 

}fmj-^v<. r\ r\ r\ r\ r\ r'\ r"> xnR''7!)^^^^^^^^>m^tL.xny^ym 
m^. m.mm^ti:}f^^0i^v\^\ r\ r\ r\ r\ r\ r'\ r'\ xnR''7!)^^'r^/^^m 

xu^^^^&u. ^i^^^ri:^^^^'i^^n^j^vx\^^xhx^\ r\ r\ r\ r\ r\ r'\ r 
'\ Rxj^R''i^'r^x7Kmm.^xh-DXh^\^\ r'\ r'\ r^\ 

r'\ r'\ r'\ rur'\ -^^mi^^nm'\ r'\ r'\ r'\ r'\ r'\ r'\ rx:^r'\ 
mm^-^^ac)i^:Bnm'\ r'\ r". r'\ r'\ r'\ r'\ R-aR''i^-^\^^x-h±m(D 

r\ r\ r\ r\ r\ r'\ r'\ RUR^'tmrnx^^, 

[0018] R''^tJ«R''fi^tb^^Mi5i:(-M^S^WbTV^TtjJ;V^C T/v^y^SSr^-fc T 

1-18 

/u^/umtVXl-i. T^^/l^S, ^^/VS, n-:rx2}f/um, 4y:fx=i\f/um, n- 

:f^/V^, ^y:/^7l/S, sec--:/^/VS, tert-^'^/V&, n-^>^/\y£, ^V^l^^ 

7Vm, ^-:t^>^/^&, tert-^^^/l-S, l-^^/Uy^^7\y&, 2-^^/Vy^=^;Vm, 

2.-;^^7V^>^^/Vm, 4-7^=f-7V^^^^/Vm, 2, 3-v^7<^/V:/^/^S, 1, S-v't^^ 
;V:f^/Vm, 1, 2--J7f-=^7V^^/Vm, l-:x.^;vy^^7Vm, 2-:r.^/vy^^;Vm, 1- 

1-18 

1-18 
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1-18 

[0019] z'm^mm^. ^mw^^. xn-niR'^y^^v. R''n7kmmi^xi-±u^M^^v 

1-6 

m^xn?^'^j^mfj:}fm^-^v\^\ Y'Rm^u^th^thm±\^-c(=o)-. -c(=s)-. 

Xi^-C(R'')(R")-^^U R''RX^R"l'i^th^tim±\^m^^^^VX\^ j:v 

T/l^dr/^K^^-To Y'RXIY'^>-C(R'')(R")-Xh^^tmi-'^1^<. R''R.UR"tVX 

1-6 

n^^/\^mm^~^i^\^\ -^MiA)\-^i<ir^z'\ r'\ y'\ y'\ r'\ rur'\ 

aB)i^:^sn^Z'\ R'\ Y'\ Y'\ R'\ RnR'\ mm^—M^(lC)Kmir^Z'\ R'\ Y'' 
. Y^\ r'\ RZ^R''K-D\,^Xh±m(DZ\ r'\ y\ y\ r'\ RXJ^R'' tmmx^^o Mli 

iy>f^t^(Dr^ym(D^:t>f^t^^mif^:it^^x^^o mx.it. -ls:^(i)fc^3v^-CR'' 

1-18 

v^^;iR^ r\ r\ r\ r\ r'\ r'\ :s.u^^R''(^5■b(7)v^-m^^l^@i^±;as;^/^*Sx^^ 

1-18 

[0020] —m^(l)^(DMA)xm^n^^l^:^\^^X. X\ X\ X\ RUX^^^^irr^l^^/l^mt 

1-18 1-6 
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[0021] x\ x\ x\ Rxj^x'^^^'rT^ym(D^mm(Dmmitm^m:^^rif£^^-A^K mx.it 

^ p-rn^^^:/^rV;:^7^p^^S, hVy/^:tuT±'^/uM, hVT/\^^/Ui^V/l^M^J:t^^iM 

;*f— 5/^5^' v'^^irv-;^ (Protective Groups in Organic Synthesis)^ i^fV—^iT. 
W. Greene)^. i^s^^-U^V' — r:/K-f-^X-^>'3— /}fl^^7^5/K (John Wiley & 
Sons, Inc.) il98l^)f£^^^^m'r^^t^>'V^^. 

m^Kx'Rnx't^thK:^mjM^'v:h^m^^^tt^^\^^\ 

(A)xm^tl^Ml(^^^ ^XX'^^Ti^miM^Xh'O. ;0^ox';^ST7^dry^S (Mx.(^p«^7^ 

S)-efe§^^^W^bv^, ^fc. — iis^(i)-e^^tL§'fb'a^«^(c*5v^-c. R':s.tJ«R';55|ii 
m^^(A)xm^th^M^mi.. ^^-^'pt^<th}^:^(D^(A)xm^ti^&i<^^\^^xm 

xiiiKD^ibcDi^^-fn^^—^xi-in^^nxh^iM^. h^^^i-x—^^^idxm^n^ 
it^m^m^x. R'AnR'(D\^^-m^^—jf^'^7Kmm^xh^. mj7^)^^MA)xm^ 

<{^x':S:tJ«x';5S2-t°yi;>/k7<^/VX-efe5rir;aS0^LV\ :i«D»'a^. _his— |^^(i)-t? 
0^L<. $b(c_hfB(D#^(^x'^t/x';0Sit>f-2-t:°yv^y^^^y^STfe§::i^W^ 
[0023] ±|a— l^^dA) }:i*3V^T. R'':S.U«R''«^n^^tt^>'-eV^Ji(^PSLfcf4Sfvl 

g^-rsT^/S^^-To R''^tj^R''^sdfc(^Mg^(Dr5:/S-T?feoTt>J;v^;a\ r'':^ 

tJ«R''(7:>5^CDV^-ftL;0^{^l{|iI(DT/V=3r/^^-t?S|^$tLTl/^TtiJ:<. ^T/^^^/^SJi 

1-18 1-6 
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1-6 

o 

[0024] _b|S(7)— J|S^(IB)J31*3V^T. R'':5.U«R''{^B:v^j3:^'^UT-<V-^V^_bc7)PSLfc 
L-TV ^-C^ii:V ^T7^dr/^S^^-ro ^T/^^7^S<^bT«. MXfi^^llcoc T 

1-18 

1-6 

-e^6c f^r^7i^^/^*^bTf*. ^^v^/^S, :7ai;t-^/^K^ 

[0025] ^f'. R'':s.t>V(^-<:/if:/^_h(DP^Lf::{4gt^ei^-f-?)T^/S(i^(7)ems 

1-18 1-6 

[0026] — ^5^(IC)(Z)^(B)-C^$tL5Sf:i*5V ^T. x'\ RUX'^n^th^^timiL 

RWi^tL^'timmzQxm^^'to x'\ Rnx''i)t^'rw:^&^^L- 
xv^x-h2:\^^T/v-^/^^mxnT^/^(DmM&i^^^^xn. x\ x\ x\ rtjx^xwi 
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[0027] _LtB-j^5t(I). -i^^tdA). -^^(IB). X^^-J^^t(IC)T^$t^6*^PJ(D{[::^ 
[0028] Jl|B(D-J|^^(lA)T^*^tL§{t:'g^i^:Rt>*-|^^(lB)-T?*^tL§{t:^#;(f'/fL. r'' 

-&^^-r^b'^i^)(^5'^. f-t^^^b-a-i^ib-r. r'\ r'\ r'\ r'\ r'\ r'\ r''. r'\ r 

'\ ^tJ5R'';657K5^ig^-Cfei9. R''S:tJ^R''^5i^(D;^/V5jNS^^-r?)n-^nt:VVX-t? 

3 2 

^-efe§s^(iA)cD{b'^i|^. my-^\ r'\ r*\ r'\ r''. r''. r'\ r'°. r'\ :s:t>^R'';5S;^< 

mU^xm. R''S.tJ«R'';5Sl^®cD^/^7^^S^^-rSn-7°^tV^S-efe'9. Z'';6S^3^ 

3 2 
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[0029] Wb7] 



NH2 
OH 



NO2 



NH2 



N02 




SnCl2 HCI 



NH2 



NH2 




CI 




SnCl2 HCI 



NH2 



NO2 

OH NaH 



SOsNa 



NH2 



NO2 




SO3 



SOsNa 



NH2 
OH 



N02 



Pd/C H2 



NH2 
OH 



NaN02 



HN-N 

OH 6 



HN-N 



OH 6 NaH 



SOsNa 




S03 



SOsNa 



[0030] ±m:^^-j>^^(D—^m^mmtmmm(DMci^mmm^0m^^^t\z:x^ - 
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Mwo 01/62755 izmm^-^Mci$^m^mm^tix\^^(Dx\ mm^n^mmfm^ 
650-900 nmU&(Dmmyt^mMi.fcm^Km^tA,t^myt^mvt^\^^:d^. ±ib— 

|^^(IB)(D^b^#;tt^b^#T^-:fo^V^T^l^^^T?Sv^^5fe^^-ra'l4W^WbTV^5 

yt^m-r^tDx. ^Wi(Dmmm\^isi-f^~mitmm^Mmm^^-^jEmimmx 

^5MtLf'#ti5:^^b-cv ^?). 
[0032] t/^oT. «0^fCj;i9Ji#t^tL5-^'fb^^(Dt|iJfe;^feft. -|^^(IA)-T?*^fl5 
it'^^t-mitmmt^R!t^^^X-^MlB)(Dit'^^^^^^^^-^MlB)(D 
it^S^ifcfcU R" ^U«R'' fi5:v^^:l|^^bT-<>'if>'^_b(DP^bfcf4«^:I^^ 

TS^;[^a^-iim$ti.S-<^'Cfe5c -LIESJ^^fW^b<{i4"l4^#Tt-fT9r^r;5S 
m^l-^s pH 6.0-8.0 cDtSH, 0^b<JipH 6.5—7.8 (DfEH. J;<90^b<{i 

pH 6.8-7.6 (Dmmxn^^ti^x^^o ^iot^,. :^mm(D^t^s^^m^^fc—m^t^ 
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[0033] mytmmi-i. mM^A^(Dm^mm:fjm:Km]^xn^^t^^x^%^m^it. 

Wiersma, J.H., Anal. Lett., 3, pp. 123-132, 1970; Sawicki, C.R., Anal. Lett., 4, 

pp. 761-775, 1971; Damiani, P. and Burini, G., Talanta, 8, pp. 649-652, 1986; 
Misko, T.P., Anal. Biochem. 214, pp.11-16, 1993 ^cC-Jf c^f Jtt#)^#^)c ^%^M(D 
—m\:Mmm'&\^^^^X\'X. mx.U. M)SH^^LT650-900 nm m^cD^^KMU 

, 800 nm\^T&(Dm^^m'&'r^^ttim-n^\^\ ^(D^ofm^(DWim^^m\^^^t. 

mu%t^^mm^^mM^'r\^Mm\.xmumM\^mm\^. ^(Dum^^^^^xwi 

[0034] ^fc. mKWimm.tmmi!)^'^^^fj:m^\ai. ±M(D—m.'{t'^m(Dm'^^m.mm. 

ji^'fb**7'^if)Sr»LTt>J;v^, :t^Z^Yit^mb'\^X\% N-O, S-O, P-O 

n.f^\^f)^. PT10(2- ^^^/l^-4,4,5,5- 7"h^^^/W^^'y'y>^-l- ^T^i^/l^ 

-3- Maeda, H., et al., J. Leuk. Biol., 56, pp.588-592, 1994; Akaike, T., 

et al.. Biochemistry, 32, pp.827-832, 1993)^fc{^-^CD^^#:(PT10(D:73^^/VKC) 

[0035] ±MM^^^Yit^^(Do%. PTIO ^W(Df|^#:(Mx.{i;^/^jJ<=^v'PTlO/^,if 

) «ii#j^0^bvMb^#ii:*f9. ^^m^\^mM}\^x^nmm\:.^mx^^ iMmt 

^^T^^t±> Organic Chemicals Catalog, 32, 1994 /=e^fl^|Bic$tl.TV>§) o ^i:^. 

:t^^^Yit^m\~t^ii^nW-^^mUmt\^xm^^Xhi:^^f)^. y/Ky-A#(:ii^AL 

^~m.i\:Mm^n\^x i/^m j^_h, 0^u<jiio— 3o^iM , xy)m^\^<mo—2Q n 
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[0036] ^/c. ±m-^Mic)xm^n^^mm(D^t^m(T^/m(DmM&^^'r^it-^ 
#isri^<)«. ^^'^^y°v:^—:ftvxmmx^^. ±m—^Mic)xm^n^^m 

't^y'^m^mzM^^'r'^^ht^x^.m^x^%m^)^t'^'M^t-^^ 

M^l'xm'Mrr^tz^^(DmM^'^%y°'^—y^h\.xm^x^mx^^o 

xn-^^u\^^mm:^^(Dm^hfi:^mt^hm~t^^-(Dmm.^'mm\^. 'mm^%^ 

■r^.j;v\ mmn. m-mm^n. v^m%Wi:^(Dm)mm-^^^^^:Lt 
■&x^^. 
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[0039] Ml 

39 mg (Z)4-T5;y-3-^hn:7ai7— /I/ (0.25 mmol)<JrlO mg (Z)^^];f>i^^^-rK^^K 
(60% in mineral oil) (0.25 mmol)^7 mlcD>^^^7^7}N/Pi^r5;K(DMF)i^^^iL. T/V=f^ 
^^T^?^':?10^^^t^bfCc rco^JZie? mgCD^t^S^A (O.IO mmol)^2 inl(DDMFt:i 

'H NMR (CDCl 300MHz); 6 1.05 (t, 6H, J = 7.3 Hz), 1.42 (s, 12H), 1.87 (m, 4H), 

3 

2.04 (m, 2H), 2.68 (t, 4H, J = 5.0 Hz), 3.99 (t, 4H, J = 7.2 Hz), 5.99 (d, 2H, J = 
14.4 Hz), 6.90 (s, 2H), 7.05 - 7.40 (m, 9H), 7.66 - 7.72 (m, 2H), 7.92 (d, 2H, J = 

14.4 Hz) 

MS (FAB); 657 (M - f ) 
[0040] i\l^m2(D^m 

44 mg(D'ft:'^#;l(0.055 mmol)^2 m\(D;^^ /--MzMt^l^s :Lfh\^0.2> mKD^M^^ 
^M^. Mt-250 mgcDit^b;^X.2^fpi|^ (1.1 mmo\)^tlWx.X ^ T /V^^>TA0°CX12, 

B#^it#Lfc. 'mm^uL-tL^. pH Attj:^-^xy^mi\:.'rvv'^j^7^mm^M^. m 
. mm.^mj^m^\^f'. :Lfi^iy')-^^7V'^n'^v^'7-y-(—\z.xmmi.xmm^(Dm 

'h NMR (CD OD 300MHz); 6 0.92 (t, 6H, J = 7.4 Hz), 1.31 (s, 12H), 1.74 (m, 

3 

4H), 1.92 (m, 2H), 2.61 (t, 4H, J = 6.0 Hz), 3.96 (t, 4H, J = 7.4 Hz), 6.02 (d, 2H, J 
= 14.1 Hz), 6.20 (dd, IH, J = 8.4, 2.8 Hz), 6.45 (d, H, J = 2.8 Hz), 6.58 (d, IH, J = 
8.54 Hz), 7.08 - 7.15 (m, 4H), 7.24 - 7.30 (m, 4H), 7.98 (d, 2H, J = 14.1 Hz) 
MS (FAB); 627 (M - f ) 
[0041] ih-^m^(D^^ 

93 mg(Z)4-T5:/-3-:=^hn:7ni7— /I/ (0.60 mmol)ir24 mg(D^h!J'>i>.^N^K^^K 
(60% in mineral oil) (0.60 mmol)^16 ml (DDM¥\Z.Mt^\^. r7l^=fVT^fi.-ei0^r^ 
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it#b7to ^(DmziaO mg(Dit,^^B (0.24 mmol)^5 mlCODMFlCt^^^'LX^^, ^ 
'H NMR (CD OD 300MHz); 5 1.33 (s, 12H), 1.80 - 1.96 (m, lOH), 2.67 (t, 4H, J = 

3 

5.9 Hz), 2.78 (t, 4H, J = 7.0 Hz), 4.04 (t, 4H, J = 6.3 Hz), 6.12 (d, 2H, J = 14.3 
Hz), 6.97 (d, IH, J = 9.3 Hz), 7.08 - 7.31 (m, 9H), 7.61 (d, IH, J = 2.9 Hz), 7.89 
(d, 2H, J = 14.3 Hz) 

MS (FAB); 845 (M - Na' + 2H') , 867 (M + H"), 889 (M + Na") 
[0042] i\:.^mA(D^m 

100 mgcT^^b-^i^S (0.12 mmol)^4 mKD;'-'^ y^MzMt^X^. Z.fh\Z.Q.& mlCOMii:^ 
^M^. MJ-450 mg(Dmt^:^'2i^^\im{2.0 mmoD^^JP^T. T7^=fVT40°Ctn3 

mi^fcm^. -^f^srMjEM^bfco rnhnt^u-^m^miQ mmT^^/^-Mzmt^i.. 
m\^xmm^<Dmw-m%f-o (iR^2o%) 

'H NMR (CD OD 300MHz); 6 1.30 (s, 12H), 1.82 - 1.92 (m, lOH), 2.62 (t, 4H, J 

3 

= 5.8 Hz), 2.77 (t, 4H, J = 6.7 Hz), 4.01 (t, 4H, J = 5.5 Hz), 6.05 (d, 2H, J = 14.2 
Hz), 6.19 (dd, IH, J = 8.4, 2.9 Hz), 6.45 ( d, IH, J = 2.9 Hz), 6.58 (d, IH, J = 8.4 
Hz), 7.06 - 7.28 (m, 8H), 7.97 (d, 2H, J = 14.2 Hz) 

MS (FAB); 815 (M - Na' + 2H') , 837 (M + H"), 859 (M + Na") 
[0043] it^mb(D^m 

2.0 g(Z)4-r^y-3-:=^hny'3iy— (13 mmmoD^lOO mlcDp^^y— /K^^^^U. 
{C0.69 gCD10%^^°^v^l>'AJ^|g||*j^(0.65 mmo\)-^'PVT-^Mx.fZo ii^MT'M.UX2> 

m^mw\^fz.^yk. MM^M^L. mm^mj±.M^\^xm^(Dmw-^w^. (iR^92% 
) 

'H NMR (CD OD 300MHz); 6 6.07 (dd, IH, J = 8.2, 2.7 Hz), 6.23 (d, IH, J = 2.7 

3 

Hz), 6.56 (d, IH, J = 8.2 Hz) 

MS (EI); 124 (M") 
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[0044] it^^6(D^f^ 

500 mg(D^[:^m5 (4.0 mmol)^150 ml(D0.2^^ig^^^|^lC^^^b. 0 °C-^MW 

(i|3l^80%) 

'H NMR (CD OD 300MHz); 6 6.88 (m, 2H), 7.64 (d, IH, J = 9.7 Hz) 

3 

MS (EI); 135 (M') 
[0045] it^^7(D^^ 

34 mgCD^t-^^e (0.25 mmol) tlO mgCD^^y'^i^/^-f K^^K(50% in mineral oil) 
(0.25mmol)^7 ml(DDMFiZ.m^^V. T7]^=^^^T^MXn0^mUWVfCo ^60^(^74 

mgcD^l^^it^B (0.10 mmol)^ 2 Tn\(DDMFK'm^>l.X^^. rtL^^(D^y-gii^P;t. T 

mi^^^'^hi^yy^—-cmm^xm^(Dmi^^m^c (^1x^40%) 

'h NMR (DMSO-d 300MHz); 8 1.17 (s, 12H), 1.70 - 1.97 (m, 8H), 2.48 (m, 4H), 

6 

2.76 (t, 4H, J = 6.0 Hz), 4.12 (t, 4H, J = 6.6 Hz), 6.25 (d, 2H, J = 14.2 Hz), 7.13 - 
7.48 (m, lOH), 7.81 (d, 2H, J = 14.2 Hz), 8.06 (d, IH, J = 9.0 Hz) 
MS (FAB); 826 (M - Na^ + 2H^) , 848 (M + H^), 870 (M + Na^) 

[0046] M2 : —mit^mmijm^^hVTy^—/^i$^^f^(Dmm 

0.1% TFA / ^^B^O.1% TFA, 20% 7^ / Tirh^hiJ/V^LT^^cD^ia^A / 
B = 50 / 50 -> 0 / lOO^U/Co {b-^#;4^pH 7.4(7)0.1 mUV^^mMWWi^MMl^X 

m:ff^^^A^^^AyfcpH 7.4(Do.i mMv>'mMwm^'pM'r-DM^x. ^(d^k 

(Dii^-^iitmijn-t^^tmrnm^tif^o ^thtnm^hvr:/—M^(D^}^mffaXh^ 
it^mi^vF^ 7.4(Z)o.i mm-^mmmmK^M\^xHPi.cKi:^jifm^n-^f:Lh^s 
. uwmmmA^T^xm. %(Dm'Mxmz.{zMfhfz.}f-^(D^wm^t-m.f:L. 



wo 2005/080331 



20 



PCT/JP2005/002753 



[0047] M3 : —m<tMmmMKx^<t^m2(D'M^:^^^h/vmt 

330-efeofc^>(D;a5^ — m^^JP-eiOOO. ^IlI^^)P-e2100J^^-eit*PbfCo 0^19. it 

[0048] M4 : -^'ft:^*#^l&'fb^«^»Jc j;S'fb'a'«^4(D^3t5iii^ 

s m^-mt'^mm^nx-hmocm.(Hvsh\e, j.a., 

J. Org. Chem., 58, pp.1472-1476, 1993)©5'^NOC-13(22°C. pH 7.4, CIMUV^H 

mm^X(D^WM 13.7^)^MV^. SJ^:?^ff't-^J5fe-r5-M'fb^*^'fb^i^4i:S 
J^C^iirfCo S^S^^irLTpH 7.4CD10 InMy:/^^W?t^MV^. it^m^^ NOC-13 
*(^5 /iM^/i§J;5t-liML. 37r-em^?Sit(DS0#^<b^S!|^L/'o UlSf^lg:^ 

[0049] M5: 

'fb^i^ 2(Z) ^f* j^^ffl 
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nm±23 nm, ^5^:7^/^^— : 770 nm long-pass) o mMm^W:k.X. it^m2(DmM 

R!t^vx'^yt'\±s^«^^^^'[±M^^L-xm. m'^yt'^i>^«i-i7S:m^mm<^^x 
m^'t^^t\z^<om^xm\^^myt^m't^^tti^h.m^[:^^^'M:yt^r:^->^tvx 
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TIE<7)-j|S^(I): 




(I) 



x^-n-[ch2-ch2-n}7s-[ch2-ch2-n]-s— 

1-6 

WbTV^TtiJ:V>C T/V=i^iym^^\^;R\ r\ r\ r\ r\ r'\ r'\ ^t>^R"fi^tL 
1-6 

1-6 

1-18 

1-6 

MAir^--c(=o)-. -c(=s)-. X{*-c(R'')(R")-(^ct'> R'^lSLXlR'^-i.^^^fhrnm^ 

1-6 
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[3] 



[4] 



[5] 
[6] 



Wb3] 




(lA) 



R'^ r28 



1-6 

1-6 

1-6 



^35 



1-6 



'r)^^v;Y''j^m''\^^f\.^fhmm^-c{=o)-^ -c(=s)-. x^-ccr^'xr^Vc^^- 

1-6 

r'\ r'\ r'\ r'\ r^\ r^\ r'\ r'\ r^\ JSi.xiR^^t^7\^m)W^^xm^ R'':BLXlR''i)^^ 

1-6 

-c(cH ) -x:h^m^(D^mm3miz.mm(D^t^mo 

3 2 
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R*2 R« 




(IB) 



1-6 

1-6 

TV ^Ttj J;V ^) RX^=^hT^m(Dm^^t>^^^l^ ; R''^tJ^R''«^tl.-€:a^ii 5i: f-** 

1-6 1-6 

T/Vr3df-v/S^^L;R'\ r'\ r'\ r'\ r'\ r'\ r'\ AXlR'^ii^tl^nm^i^TKm 

1-6 

7^S^^U;R'':S.tJ^R''«^ti.^^MA5if-g^S^^LTV^Tt^j;v^c T7^^/^S 

1-18 

1-6 

-c(=o)-. -c(=s)-. x«-c(r'')(r")-(^^4^. R''^u?R"ji^ti.^'MA5iJc:sms^ 

1-6 

[7] r'\ r'\ r'\ r'\ r'\ r'\ r'\ r'\ r'\ Rt^R''t^7Km^^X-m. R^'RlfR^'t^:^ 

1-6 

-c(cH ) --x:h^mM(Dmmm6m\^mm(Di[:^mo 

3 2 

^m^(Dmmm6m^mm(D-m^m(D^t^si^Lfcf^UR''RxfR''nm^z.^^^ 

i.x^>-^>m±(Dmmi^fci^Lm>i^m^Mf^'r^-N^N-NR''- {^^^ R'^i^y^mm 

1-6 
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[9] 



[10] 



Wb5] 



R«2 R«3 




(IC) 



Wb6] 



X62 



x«^-n-{ch2-ch2-n]p — [ch2-ch2-n] 



Jj63 



l64 



(B) 



1-6 

fcJ:V^C T/l/3^^>£^^b;R'\ r'\ r'\ r'\ R"\ R!\ R'\ JkUR^'l^^th^nm 

1-6 



1-6 



1-18 



1-6 

Nti:i-C(=0)-. -C(=S)-. X«-C(r'')(r'V(^^'. R'':R-0«R"«^tl.^Wi5tJ:i«m 

1-6 



.62 ^,63 
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[12] »pV;^-^cOpJ^;^^fe-efooT. TIH(DX@:(a)ft3i<(Dt5H^9lR^aS«c(^-i^ 



1/3 
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